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(54) RADIO COMMUNICATION SYSTEM 

(57)Abstract: 

PURPOSE: To attain high speed transmission by employing terminal 
equipments sending/receiving an ATM cell with a radio repeater and 
terminal equipments making communication with a back bone 
communication network. 

CONSTITUTION: The ATM system is layered hierarchically into physical 
layers and ATM layers. The system is formed with spot beam areas A1- 
A3 receiving the service by spot beam antennas 11-13, 15-17 and a 
wide area beam area AO served by wide area beam antennas 14, 18. 
Multi-access is executed in a frequency region by using an FDMA. Two 
frequencies are allocated to up-links in the areas A1-A3 and one 
frequency is allocated to their down-link. Thus, the radio resource 
applying the ATM to the radio communication system is formed in this 
way. Then the system copes with the movement of radio terminal 
equipments while realizing high radio channel transmission speed and the 
meta- signaling procedure required for setting the ATM connection is 
easily executed through radio channels. 
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ATM->XfA©MB, S*WCftlKti:ATM 
l^f-VcD2l®S^|SgB{b$nS„ ttlKttt, ATM 

'f irtt v p/vc i/^© 2 v&mommws. 3 3 

> : £tlW-r-S). ftl^ATM-LAN(C*5^Ttt, SlSfC 

tymw ^Tfctt ATM±.)\,&fcmT&Tzft<Dmmjei 
u<Dw-x&z<Dj:oizffii$.i^ m&?2>frtf§&mii 

7 >y~r\z2Lr> Tmi&z n-5 e— ax u 7 £ t* ©«t 5 »c 




[0 0 3 7] ZL (DmmiZtt LT, #fgBJ!TttlMSc<DXtf 
y Mf-AT>^t«tOli— bfX£ft-5X#y hfcf- 

It- tfXx'JTJC-y— tf7.S:ff 5. S10HSS^JT«, 
^'yht'-A7>ftll~13, 15~17l:<t0 
+)"— fX^n^SflCDT.^^ h f— AIU7A 1 ~A 3 
i> J2«f-A7>rtl4, 1 8{3J:f31t-t*X$n 
Zfcm k'-Al'J 7A 0 CD 2 «C7) f- AX 'J 7 £ J&fiJo L 

x U 7*<fctfj£*fcf—Ax U TCD^-fti;^— 

[0 0 3 8] ±fBcD-9— h'XXUTtC^fLT, 4Ri£SjI<i 
^XT-ATftfeMS^M^ta^^^ffl-r^fc^cDVJ^ 

;U^T^-feXtJ«<tbT«FDMA, TDMAMr/C 

ltt. j£i^e-AX'J7A0:fc<fcUU#y ht:— AX'J 
7A1~A3CD77 7"'J>^ Tt£t>*,mmi8&£3 1 ~ 

3 4*»6«Bi»»f«St«i^o!)«aiiia*t, y^>u> 
* . -r^fc-fe^+^e i a> <=>*sg3s* 31-34^ 

[0 0 3 9] 

«1] 
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[0 040] gill J2*gtfc'— AXUTA0, 3t?CDX 
ht— AX'JTA 1~A3 £*5^T, Ty^'J >^7 
{C«50CDJ1&^:F 0U, F1U, -, F4U, ^> 
«J >^{Ct4 3OC0^ftiS:F 0D, -, F2DS:fn-en 

y h f— AXUTA 1~A 3»CT->yj >^JC(i2o 

©jift$c. ^^>u >?\z\,$ i -^co^ftis^^-n^ntij 

Sfc. «F1U, F 2 U, FIDtt 
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h fc'-AX'J 7A 1 iA 3T^ftSccO*ffl*fTo 
TH*. ^CDJcSKLT, ATM^^aftv-XxAtC 

[0 0 4 1] <h£3T\ ATMMJ3^->3>-t 
<jx>xy h*&£j£fr5$;Ti&0. **W>e2tfc$teif5at 

«V P/VC l/^;KD 2 (SgJlO ATM U-f •VfC^JS L 

t. vp i, vc i <D2-D\z&K>mmmzmfS.zn. a 

[0 0 4 2] iHATM-LAN->XfAT?a, £<~>K: 

5. *fSWTf*. S*WJCATM=l^^->3>^«-r 
&S&S"J^T&£VP I i5J:tfVC I 

MKE©j£^e-AxUT*3«tc^X#^ hf-AXU 
TtCfiJOST&nfc^U V-7. (#Jx.tfJ13ft&) £*r" 

[0 0 4 3] J£TFTte, *^HJtC*3^-g>ATMn^^-> 

UMifcTSfc*. ATMZl^^-> 3 >^«T^SiJT 
tlTVPI0^^ t Ell Jc^LJ^tc. 

h e-Ax u 7Ai, a 2 \z*rti^enm 1 CD«S3§&;£ 3 

l~33#s#i£U £nS©*i*lJH*3 1-3 3#j£M 
T5ATMt;H;«VP I <h LTV P 13 1, VP I 3 
2 ^l£££ft& -T-5,, ^LT, * 2 T^tM: 3 & 

[0 0 4 4] 
BS2] 
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[0 0 4 5] 024#iLTX#7ht'-Al'J7Al 




LT^#y Mf-AX'J7A2rttC*S»l©*M»S«* 

3 2 tzmn&mmTzm&z&uzii owwr-s. m 2 « 

m 1 OiUmgi 2 1-23 £ £tfff? 1 31-3 
[0 0 4 6] M^*3 1 K*Wrtt2tflrr*tff 

h**»2 0 1 KA^StlS. ^y^flNRMlttl/? 

t--?7 b^&as2 0 1 TttA^^nfcATM-trj^e. 
^HHwavp 1 /^&»*f«x-^;P2 0 ska*;* 

*U 7t--77 h^&StlfcATM-feJHi, ^itmisl 
&2 0 2*5j;tXT>^*^Titm^n^)o VPI/J1 
jftlS^fjS'T— yj|/2 0 4«, «2(:*bfcjc3&VP I 

ifc^y^flHR+OVP I K^LfcfljftROlMBSffi* 
T *. fcfc, VP I /SftSfc^jCr— ^2 0 4Ki5tt 
5VP I t««[»d:0»«Mfl5tt, J—-7)lWZWx.W. 
2 0 5K<fc9#£#*.pJf£T&3. VP I/m$i®.ttfo 

0 2<DmmmwL&. : £:fflwrz>m®m2 0 3\z5-%_ 
e»ns„ ^2=to, «awB*3 n?oATM-ir;p«t , ov 

PIHVPI3 £ffifflttttttF 1 UTJ» 

[0 0 4 7] mmfmmw 1 &&v>ti2. x^-yhtf- 

AgfI7>7^1 5£aLTlglCDg{iS§2 5l:<kOA 
TM-t;l/dtSfI$n. ATMXi-'yf^gf 2 9KA 
^tl^. ATMX-f7f>^f2 9(l &K(Cj£i; 
TgiSATM-feJKDVP I5VPI 3 2 's.i^MLfc 

smATM-tjp*ai«»2 2*»satt$nT«r»*m*- 

«H t K*<«fc5l;:X'f y^>4f*fr3. itfig|2 2«A 
TMMyf>^Sf2 9j&»&A:fc;*ttfcATM-fe«'£ 
J1&&F 2 D£fflWTXtf>y f- \£—J*2Mi7>tt- 1 2 
fCJ:0jt«-r^„ 3i@l§2 2frt>mm2tltzATM-t)l 

CtlfC <fc 0 , ftl^* 3 1-33 fiaTif SgOjilf £ 

[0 04 8] X^y bt'-AX'J7A2F»gl;:& 

0, ^CDA*^^#->ii««B5(C^$nTV^^2 
Ol«*3 4i, X^-y Nf-AXU7AlF«gtC&-2) 
$gl<Dmm&£3 1 ioratcH^^IUlTATMZl^^ 

->3>*«Beu iiWR«nrrntf, mm^sum 
[0049] ( C ) zi^'>3>m^mz-^^x 

Z-frtLTOisVi- U >^ffl<KB^*JWS V C (Sign 
ailing Virtual Channel) ro^Tjtet. SVCM 
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<D*9->{fi-v >trmm\z-z>\,*TmiTz>. 

[0 0 5 0] 04IC, *HJg«ajtc*^-5^^'>^'J> 

wstf+v >tfm#mism i ?-**)V4 o 2 
ttt. micDjis^t'-AxuTAotc^oJs^^n-s 

m^^^)VA 0 2(C<toTSVCfflC9VP I Srgjfc-T 
•5. mUC^L^i^lC, X#-y htf— AIU7A 1- 

a 3 iz^n^nm 1 31-33 jwaEU x 

#<y h e-Ax'j 7A 1 -a 3 \z£ vm&zn&mm® 
m (^ybn-A^mmmm) &mi&>p mmm 1 

i&S* 3 1-35 £©M<Z)«3iM$8^-v*;i/4 0 3iL 

*;P4 o 3%m^TmmiQmz i~3 sratcn^^^a 
[0051] mtb\z. mm<pm^si^<Dmmmm3 o 

IcBBB^tlfc^v-^'J >^$ijffllg|54 0 1 tt, ^£>j& 
*6nfc^rSSc/VP I . #J*.«^2CDF0D<i:VP I 
0 0frt>fcZ>&mmffl?-**-)l4 0 2fC<£D, Jfcttfcf— 

simr*. aMwsi* 3 1 a. z<D*?>>y-)-o>tfmw 

-V*JU 4 0 2 fcTWAtf^^AT^-fe 

xiziDiimT^o #i\z. ®mmm3 o«*ffiffl©sv 

CfflOH*3ft/VP I *j£«e-A3R«HRlHHSl*aUT 
lglO«l«S»*3 lKaoST, ^©fflOlST&SVC 
fflfflM»/VP I KJcOSgl ©3Hfg§2 1-2351 
tAT#-U>^£fT-5, SlOi»S*3 1ll 

o 3 1 ^#ffiti>7.#7 h e— ax u t a 1 

©58tg£ff5 „ C 5 bT«H|tf 1 1 
*31 <h<Dhfl^. S VCA^it$n-5)o 

[0052] ^tc, mi(Dmm^M3 utmii^nrcs 
^»fca6o*^$rfTp. mm*mmw<Dmm£iW3 0 

■3fcfiDtW«O^WK«kD*l 0«SISWII*3 2 i<7)P B ltC 
SVC^fitiLU. miCDil^*3 1-3 3£<Dffl\za 

[0 0 5 3] (C) /\>\tst7 ■ l^vrL-A^tCOti 
T 

*»LAN&£Ttt. M^*^n^^-> 3 >^^L 
fc^. a -> 3 >=£^ L^C^S ^ft&CO f- AX U 7 

\z&m-?z>z.twm'&znz>* z.<D£.o\,z$mmiawi 
*t?->3 >*MW\^t£^tt$.m(D\i.—iK3L>)7\z®m-t 

vn.-A*StllCO^TO||JSCsj5@ 5-0 8 5#Bg UT 




[0 0 5 4] 05~H7te. m\&&Tf$&2<Dmmm. 

m*<Dm&m-rmT~&2>o H5d *K2s*5oo#^ 
»sn5<H. a*tt*A-5 o latL-irtc.fcoTBJ 

mttzz.ii\z&K). mmzmm*. 5 o o (m>m*®.% 

Sfflf^ft^n^i^, «*£3S;fc©iII[1 5 0 5 ±Ki5 

ffi$m&L<mwm&* svc £fl?^T&«itp*8g« i k 

[0 0 5 5] i8(l M«iS*W/\>h-^-7 • VVzl- 

htf-AWW3£/«»WWW6 0 1 , £tf fcf-A 
If W3E/*tt«W»6 0 2 . UiS^-AMm^6 0 3 . 
MWttMIW6 0 4*Sj:tf*Ki|gaB6 0 5«*T*. 

[0 0 5 6] #R«X#-.y hk'-AiU7A 1 fc# 
ffi-TSBlCD*l*l^*3 l^X/tfv" ht'-AlU7A2 
KSFflEf 1 <0*UMH* 3 2 £ffl(Da*?><3>&& 
&lstcl£$i. h f-Al 'J 7 A 3 C 

tz%z.2>„ i <Dnmmi£ 3 i ia5~07ic^L 

s. i *«k^»«rr**B»«* 3 111 & 

[0 0 5 7] ««tt. Wa!©n^i7->3 >H3£fMH£H 
•fe, Mt>ffllSiBl»flllC!)i&ffi««ffl^T4!-iJ>^ 

sim&u *k*hi£ 3 i tt»»*T», ^©#-u>^ 

fcjfcg-r*. E*U:J;D, M*<f>ll3&B l ftttMMMI 
3 0H Lfcl««**l#at5X!t!y h t-Al 

[0058] sfc. mm®m<?>®mwz. 

I»i;svci^©3^->3>$i8SU ffl#B£ 

%mmmm<D*nizttteisT'bz\<w. m*mm<D»wi 
*\zz.<Dmt^zm7Z.istza*?is3>&{&m. &mmm 
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[0 0 5 9] £t±, *5fiW©-*Jfi«K:t3HTBliflLfc 

a*, *^0j«^<D«fc 3 jca**»LTfois-r* n tana 

figT&So H9teu *fgBJ©ffi©3IS£#JK&£*Sigilj§« 

^x^a©;bij£ht&d, jb 1 oteMfaKA 1 . ftim 

itSmgB2, JB2«D*S««f«tfi«3*J:^ty^j|?- 
>a«X 5 *#-r*. £ 1 ©*t*S4>a*3£« 1 , 

msa 2 2 oftBtMKsa 3 ^n-ens^ 

S-y— tfXX'JTA 1 0, A 2 0*5<tt/A3 0 £Jf&T 
S„ HilT, aSl43«fctfSI2©as«a*ii8gBl, 3©* 

a». 0 1 <DnMw\zi5Vz>mm*m£m. 1 

[0 0 6 0] d©«k3te#lJ5fc{;:J:g. it— tfxx'JTA 
10, A 2 0, A 3 0 izW&TZM&ffiltifflamm&m 

U7A10, A 2 0, A3 0©M*8H&LTt>, VK 

ftts. sfc, «»sis«s«2tt-y— exxuTAi 

0, A3 0 £H«£*ri&©-»J— t*XX'J7A2 0£ii« 

*ffl±+«-&a«it- ex*ii«T#*. mm 
m&mmm<Dmn&&tti*ATMttizm.7£2tvr* 

[0 0 6 1] HI Ott, *%9iG>ffi<B£tt0!llCffi«*tilft 

4 3Wft»t6nTv»*. Wisn, 4«, -t-n-en 

*tt*1f— tXXUTAl 0, A 4 0 SrJg^-r^o 
4>I1B1H. m43«fc£^9©ISifi«£|g«K:S62 0 

mmffimz&Qrtyt7#->mmffi5tim2nT^?> 
fc3—c3©»i^4'^g«4«iwgA*-y^#->am 

M 5 <h«^£nT^£.6a*E| 1 *3J;^EI9 ©USSCTtS 

[0062] &,±<Dmmmx'U, mm)%mz\$—z><nm 

ffi©^«tbT^"9SoT#fc. c:n»c*fu, HI IK 
^THSS^JT«, 1 ©M^S35N 3 1 §^3 

TV»*. «£-3T. S1©«^SS*3 ltt*l^lHl^**iJf 

-rs»fpi*ic jjB*4i. 4 2*»soeai«***!yi 

1. 4 2Ctt, ffl8'J©VP I/«»»*«|l3STaS 




a>\ mmcDVP i <D^m<omx, m&mz&mt-rz 

[0 0 6 3] *5BW©*«iI«5/XT-AC*V»Ttt, 

WJSBt^S. EAT. COj&fc^TRiliT*. 

[0 0 6 4] £U:©Hj<S0lJTtt, jCttlf-A^Mlinillft 
IJitlT^^y^t'J >^Jli©fc#©&afMffll^ 

FOUOHjaSffWKFlU, F 2 U, F3U, F4 

u 

[0 0 6 5] €£*©*B»aMv'^T-Afc*V»Tat» JSfe 

ATMeit^^ffll^*%HJ©^afa->X^AT 
[0 0 6 6] Sfcfc. «*eaa«fCO^Ttt. 7y^'J 

> ^ t y > u > * 1 t»& s-e-s d t t>#*. <=> fts, 
* \z& i;T/!ittftff iMiion o ^T^ff 5 z 

[0 0 6 7] &±<DmMMT°lZ. ■?)\s3 L 7tr-tZ.^&£ 
LTFDMA^S^L, S^WKteATM-feJl/©!^'^ 
TWVP I ife«VC I $>2>WZ J £<DmJ3iim$L&.& 

FDMAKfESft-f. M«TDMA, CDMAfiffl 
ffl * ©v;U^T if -fe X^© Sr^ffl T 5 H t t> bT^T* 
0, «-&lCctoT«FDMA, TDMA, CDMA^S; 
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i:ATMt;KOfflfti5SVP I/VC I <h StftoJft 
[0 0 6 8] FDMAO«fc3*«»»«*T©-7 

mV 7-X©fiJ0 ^TJCi&^k^T'^-feX©^©^ 

3„ uniCO^Ttt, X#-.y hbf-AX'J7(*J&J:Z>*X 
#y he-AX'JT^{C*5^T«iS»:tVP I/VC I 

©a«^w^T^^s^{cj:o. «*©x»*fi>jii£& 

So 

[0 0 6 9] ft#w&3feifi«*iiiwr*«rtc. *%.mz 
t^facontiiiiiut*. mi 2 «n#p^«^*5tts 

««W7Jl/f7i'tXfi-C£&5TDMAO^'r 
AXn-y ^©^tS^L-fcfeWTS.So C©E1T«7'^ 
:/U>*£S£U m%.\i$>2>7.-$y ht'-AX'JTT 
«3t?©VP I OitlVP II, VP I 2, VPI 3^ 
fiJO^TS-n, ftffl^nT^ttl.. ;?-f AXD y b 
£3 0(;:#*JU ^n^ntiJOST^nfc^-f AXP-y 

#«WTtt****t8W;:ATM*>r y ^>y«««»A 
fH£ttTV»*fc», a^©TDMA^SCT^©^< A 

[0 0 7 0] Ell 2(C*3tt-5VP I t^-f AXD 

h©#Jf3^T«, J^^ffi®T©VP I <h«^^ 
ifg«i:©tiJ0^Tt^(c:. B#8g«B#©^^/N°7^-^(c 

a. n?^B#©¥^eitas/^^^-^. e-^eaa 

[0 0 7 1] VP I i:^®«(ri3{t^-7;^T^-tX 
?at$5CDMA^tVP I 

1 3 t'^To C©0T«T>>^U>i'Srffi«L. 
Wx.tf*5X#7 Mf-AX'J7T(i3^©VP I , T 
S^VP II, VP I 2, VP I 31)*m<0%Tt>tl. 
&m2tlT^2>ZiT2>. WF^<hbT30©^C 1, C 

2, C3»rf£. ^-n^nwssns^ttiijo^T^. 
mvmmwte&mzntzm&m^&m&isft®:. atm 

X-f •>5 1 >yg®^A^-r^. ^4>^B©«lfiK«® 

«®«T©-7;i.f7^tx#asffl^&tf©istp 
mmwoffifti t&*mz izm-<Dffif8.& t -5 z. t # 
s. 

[0 0 7 2] ^it, mi 3fC*3tt-5VP I i^©*J0 



(11) 
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[0 0 7 3] -^©fliL m&W V— *©«DlSTK:r>Vvr 
Ttt, mtfX^-y hbf-A©Jt|6H£ »-fXI'J7 

7 t dt oj^}trsn47 >j~r*m v» s ci 1 *> 

T, htW>x'J7©J£«£^{t£-t!\ X#7h 

f-Al U 7n©«MMK£R£fMIB-rs H £T\ fttt U 



[0074] ^ic, vp i t«a»uy— ^©WDStk: 

O**«tbT»l8l~9<09aa<0»!B**bfc. » 
#«£1$*tt, (1) htf-AXU7IBlT«ift»© 

SfcVP I/VC I©SW£t l lF#Ufc*£ttA>K 
^PStCVP I/VC I^££fr5. (2) ^7hf- 
AIiJTrtTMftt^, VP I/VC I ©afcSfF^L 
fc*£r£#*.£<i:, $TJiei£gSc©ai«£fF§Lfc*-&te 

:P7^-feX^©£&fflU IfcfcVP KOfi^SrW^Lfc: 

i^BftSIW)!*0«tiT**VC I 

VC IoM«*l l lF«bfc«^ttJ:t)±fflr^-fi'T?«|iMiM[ 

[0 0 7 5] 
[*3] 
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[0076] mmi «, 9c<Dnffimz*tfe-r2>boyv& 

VP I ©afcttfTto&n. cintcj; 
0, XU7PWll:ibti«*ttVP I ©^3g£ 

aiij7«t?.s^ fMflige3 ott^ftbx^a 

ft»«H*K:*tLT, X^-y ht'-AX'J7d^bLfclS 

htf-AXU7F«g{CAo^:B#lC, «S«SH5|clc*H^T 
#r L ir>n»ft«M 0 ^TS^fiii©TJU5 1 7i'irX¥®:«r 

[0 0 7 7] ^<£2te. tt»iJV-X©»J0aTlCHL 
T. ftft«*fc£^T«t>eaaw*^j§8B-7?, 
ht'-AlU7rtM^X#7 he-AX'JTraTi^iS 
ft. VP I ©a*g£frfc>&^<, ftot, X#7htf-i 
XU7KT©^B!)1CMLT. ft«SH*ttft«StfttfV P 



#7h b*-AX U 7*gBflrr # v V If — A 

x >j 7 h-rsitrnggfe-fc^m^tt. <&&»g§i 

*5fc#iU7rtfc»»rrs3nrK:, ilbX^SiH^ 

[0 0 7 8] J&mZ\t., Mi— AX»J7HflTftifc 

*©«**«& HJfc*. I'J 7STfflMl;ilT«^S 
*««&ft©^M£fif5!&S75%^o L^U VP I© 
h h-AX'J 7F^T©a«^$.SfcJ6, ^»5t© 
X^-y htr— AX'J7TKICPI;VP I «tftflSnTH 
S*^. *!*8«*f3«LTfrL^VP I ^-©V 
P I ^ffl^Tffl«SfT^, 

[0 0 7 9] ?gfg4«, X#7ht*-M'J7rtT©V 
P I aifi£ff;gLT<^-5©T, PI— x>jTF«g-e©#is^ 
^*©M«lCtt^-a-*^^-r^„ Z\(Dfztb. ATMX-1" 
7f>ygfT«i:VP I ©ffl{Ccfc0n^i7->3 > 



• 



(12) 
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X#y h e-AX'J Tfflro^iliKttLTteVP I 
f?3i5*ttfcn. L**U VPlM©Wft^< 
HiS-r-SfcJ&fC. X#y htf-AXUTW©^»JC^L 

Ttt*yi*nTi>ftv>vp i *WDSTac:t36*BittTr 

[0 0 8 0] »«9Ttt, X#>;/ htf-AX'J7K, X 
h k'-AlU 7l*3T-fc«&&> V P I <7>fi*g£fF§ 

&©^Jg. VP I (D^S^fT^i^Mtt^c^o LfrU X 
#y htf-AXUTrttC&l^T, ASEfitOfitt, VP I 



[0 0 8 1] *56WK*V^Tf4. ii'JV-X/VP I 
ii'JV-X/VP ICDSiJO^T^fT^^tfcBjfgTS 



Tt»S«-&. *«3a*t»^#y Mf-AX'JTfffl©*!!! 

ftftft'J V-X/VP I .S#l/rnS£#» ^n*>©&ffl 
L-Tl^^^UV-X/VP I SrffiSfelWcS!] 9^3X5 
t v» ^ mm £ £ 2> C £ ** T * £ . 
[0 0 8 2] 

[fgBJ©$Hfl] K±»iWL^«k3Jc, *»WCJ:naj|i 
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